Character of the James River drainage area 10 Natural propagation of mussels in relation to flood stages in the James River.
.
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Vermilion River At Milltown, mussels were gathered by means of the basket-rake dragged by a power-boat. The rake was peculiar in being without teeth but having a square brail made of J by 1^inch flat iron, to which was fastened a wire basket of 1-inch mesh. With each boat was a crew of four men, three to work with the rakes and one to operate the engme. One dragged the rake at the rear of the boat, while the other two worked at the sides. In this manner a strip of the river bottom 6 feet wide was thoroughly scraped. One crew said that they had gathered 3 tons of mussels in three hours.
Of all the shells gathered by the party at various points on the James River, or observed at the clammer's camps, no small ones were seen. Mr. Kennedy, a shell dealer, informed our party that he had prospected the James Eiver from Riverside to its mouth, and had not found any small shells. The basket-rake implement employed on this river and described above would have taken small shells as well as larger ones had they been present. This poverty of young mussels may be due to the fact that long-continued low stages of the river cause the run of fishes that are essential to the reproduction of the mussels to occur only at irregular intervals (see also p. 12).
We were told by the people who live The effect of such conditions upon the stages of the river is of particular interest in connection with the observations regarding the mussels. The fact that scarcely any small mussels were found led to the inference, as previously mentioned, that the opportunity for natural propagation of the mussels occurred only at irregular intervals.
From the data regarding the average river stages given in the following At Centerville there is a dam, forming a mill pond 100 to 150 feet wide and about 2 miles long. At the head of this pond there is a mussel bed of fair size, the whole bed containing about two carloads of commercial shells. At the time of the investigation some men were gathering the mussels in search of pearls. During the first part of the season $500 worth of pearls were found. The pearlers had been discarding the shells, but were considering placmg them on the market.
The next station (Vermilion) is about 7 miles above the mouth of the river.
As the river is navigable for a short distance here, a boat was hired and a trip 7 miles upstream was made to the mouth of a long drainage ditch. Few mussels were found, and these, though large old shells, were mostly thin-shelled species and were of no value.
The drainage ditch is 20 miles long, 90 feet wide at the upper end and 110 feet wide at the lower end. It was begun during the wmter of 1911 and opened up the last week in May, 1913 . It was constructed for the purpose of straightening the course of the river and furnishmg better drainage than the old river bed, which was so built up as to be higher than the surrounding country. The ditch has therefore w^holly supplanted the old bed, leaving it high and dry. Many dead mussels are found in what had been the deeper portions of the old river. The mussel fauna of the 20 miles and more of old river bed, which was thus exposed to view in its entirety, would amount in all to about three carloads of large shells, averagmg considerably larger than those of any stream or mussel bed which we have yet encountered. About one carload of these shells, the best and most available ones, have been placed on the market.
In all, 1 1 species of mussels were found in the river, 7 of these behig of good commercial value. The commercial species are Lampsilis ventricosa (pocketbook), L. luteola (fat mucket), Quadrula undulata (three-ridge), Q. coccinea (flat niggerhead), Q. lachrymosa (mapleleaf), Q. pustulosa (pimple-back), and Sym/pJiynota com/planata (white heel-splitter).
Other species found were Lampsilis alata (pink heel- 27, 1913. ( Fig. 1, 2, and 3 
